produced heart block. This seems to be no coincidence: a recent series (Windholz and Grayson, 1947) of 12 cases of heart block (in all of which septal calcification was demonstrated radiologically) included 2 cases of Paget's disease.
CASE NOTES Case 1. An unmarried woman of 71 who worked as a chambermaid was admitted under the care of Dr. Paul Wood in January 1936. She stated that since youth she had suffered from pains in her legs. In 1919, at the age of 54, this pain became much worse and her legs became bowed, and at the same time her left clavicle enlarged. She was able to get about with difficulty but continued working for two years, after which she was only able to move with crutches. The disease progressed and when admitted in 1936 she was quite unable to get about. On examination she showed the typical picture of Paget's disease with bowing and thickening of both femora and tibia and the right ulna and clavicle.
There was a hard mass in the connective tissues just lateral to the crest of the left ilium. The skull and spine were not deformed. Skiagrams confirmed the diagnosis of Paget's disease and showed the subcutaneous mass to be calcarious. The blood count was within normal limits, blood calcium was 9-2 mg. per 100 ml., blood phosphorus 9 1 mg. per 100 ml., and blood phosphatase was 52 KingArmstrong units but later fluctuated between 60 and 70 units. The pulse was 80, the B.P. 175/85. The apex beat was forceful four and a half inches from the midline. There was a rough systolic murmur at the apex and a soft systolic murmur at the aortic area. She was transferred to the chronic block and about 18 months later began to have attacks of unconsciousness preceded by a sensation of fluttering in the abdomen. A cardiogram during these attacks showed complete heart block ( Fig. 1) with a ventricular rate of 30 and an auricular rate of 120. Between attacks there was right bundle branch block. These Stokes-Adams attacks continued intermittently until December 1937 when she died in one.
Autopsy was carried out 39 hours after death. Advanced Paget's disease was seen in the right femur, tibia, clavicle, pelvis, and sternum. There was Paget's disease without significant deformity in the spine. There was no apparent disease in the ribs (Fig. 2 HEART BLOCK IN OSTEITIS DEFORMANS with barium gelatine mixture and skiagrams showed normal lumina. At the base of the mitral valve, in the connective tissues at its attachment, there was a bar of calcification extending the length of the posterior cusp and spreading on to the base of the interventricular septum to involve the pars membranacea septi (Fig. 3) . Apart from this the mitral leaflets were healthy as were those of the other valves.
Microscopic section confirmed the gross findings. The calcification in the heart was amorphous and was surrounded by fibrosis. There was Monckeberg group.bmj.com on June 21, 2017 -Published by http://heart.bmj.com/ Downloaded from J. McMichael. A known case of Paget's disease for many years he had been bedridden for 2 to 3 years. There had been dyspnoea, orthopnoea, and mental changes for three weeks, and aedema for one week. On examination, there was orthopnoea, widespread oedema, an.enlarged tender liver, fluid at the right base, and jugular venous pressure 10 cm. 'above the sternal angle. The skeleton showed gross deformity of the skull, limbs, and clavicle: radiographs confirmed extensive Paget's disease (Fig. 4) and showed also extensive arterial calcification. Pulse rate, 34; B.P. 120/60. Apex beat four and a half inches to left of midline. A blowing systolic murmur over whole precordium. A cardiogram (Fig. 5 ) showed complete block with coupled ectopic beats (Dr. Paul Wood). Alkaline phosphatase 132 units (KingArmstrong). Blood urea 54 mg., bilirubin 1 5 mg. each per 100 ml. Cardiac catheterization was only partially successful, but an abnormally high oxygen content of the venous blood, especially in the jugular vein, was demonstrated. Treatment of the cardiac failure proved ineffective and he died on Nov. 3, 1947, twelve days after admission.
Autopsy was carried out 11 hours after death. The skeletal changes of Paget's disease were gross and typical, involving the cranium, all bones of the trunk, and all long bones except the fibule.
Microscopically the bone changes were typical and indicated widespread activity ( Magnification: x 112.
larity was obvious both macro-and microscopically. The, heart weighed 435 g.: there was moderate hypertrophy of both left (1 8 cm.) and right (0 7 cm.) ventricles. The posterior mitral cusp was contracted into a solid calcified ball: all cusps of the aortic valve, with both the aortic and the mitral rings, were thickened and patchily calcified: the process had extended into the upper posterior twothirds of the membraneous septum. The extent of the lesions is best seen in an X-ray of the specimen (Fig. 7) . The anterior descending coronary branch was blocked near its origin and the block calcified, but there was no infarct. Histological examination of the heart added little to the naked eye findings: in the region of the calcification the bundle of His was quite unrecognizable, though Purkinje fibres in the muscular septum appeared healthy. There was extensive medial calcification with relatively mild atheroma in arteries everywhere (Fig. 8) Fig. 9 , which also gives the figures for non-calcarious valvular sclerosis.
The two tables give details of the cases from which Fig. 9A Paget, 1877 (1) Lunn, 1887 Stilling, 1890 (II) Miller, 1943 Jamieson, 1897 (1) Hudelo and Heitz, 1901 Stilling, 1890 (I) Smith, 1928 (I) Silcock, 1884 Cone, 1922 .
Stilling, 1890 (1I1)
. . (1926) believes the lesions of the nutrient arteries to be responsible, Cone (1933) regards the lesion as a sort of chronic venous congestion of bone. But many of the younger cases show Paget's disease without any vascular lesion (e.g. our Cases 3 to 5 in Table I ) and clinically it has-often been clearly demonstrated that the heart lesion develops long after the bone lesion (Paget's first case, for instance, also those of Haguenau et al., 1934, and of Thibierge 1893 In 30 published and 11 further personal cases of Paget's disease, calcification in the heart was found to be significantly commoner than in a control series.
Our thanks are due to Professor J. McMichael and Dr. Paul Wood for much help with the clinical aspects of these cases, and to Mr. J. R. Baker and Mr. J. Griffin for the sections and Mr. E. V. Willmott for the photographs used in illustration.
